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CLAIMS 

1 . A monoclonal antibody that specifically binds to a human VEGF with 
dissociation constant Kd equal to or lower than 0.2 nM. 

5 

2. The monoclonal antibody of cl^im 1, wherein the dissociation constant K<j is 
equal to or lower than 0.1 nM. 

3. The monoclonal antibody of claim 1, wherein the dissociation constant is 
10 equal to or lower than 0.08 nM. 

4. The monoclonal antibody of claim 1, wherein the dissociation constant is 
equal to or lower than 0.05 nM. 

IS S. The monoclonal antibody of claim 1, wherein the dissociation constant K<i is 
equal to or lower than 0.01 nM. 

6. The monoclonal antibody of claim 1 , wherein the dissociation constant K<j is 
equal to or lower than 0.005 nM. 

20 

7. The monoclonal antibody of claim 1 , wherein the antibody is in a form of scFv. 

8. The monoclonal antibody of claim 1, wherein the antibody is in a form of Fab. 

25 9. The monoclonal antibody of claim 1 , wherein the antibody is in a form of fully 
assembled antibody. 

10. The monoclonal antibody of claim 1 , wherein the antibody is in a form of scFv 
and the dissociation constant K<i is measured at about 4°C, 25°C, 37°C or 42®C. 

30 
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11. The monoclonal antibody of claim 1, wherein the antibody is in a form of Fab and 
the dissociation constant K<j is measured at about 4**C, 25®C, ZTC or 42®C. 

12. The monoclonal antibody of claini 1 , wherein the antibody is in a form of Fab and 
5 the dissociation constant Kd is measured at about 37^C. 

14. A monoclonal antibody that specifically binds to a human VEGF and has Vl 
comprising the amino acid sequence of 

XiX^X-^XdTQX^PSX^XTSXRXqXinGXiiXi^XnXuIXisCXifiXiTSXiRXiQ lX^i nX^iX???^^ 

1 0 WYQQX25PGX26APX27X28LX29YX302^&22L>3L2f342^5GVX36X37RFSGX38X39SGTDF 
X40LTIX4|X42lX3X43X44DX45AX46YYCQQ2C472C482C492C5(£2^ 

wherein the underlined regions are designated as Vi/CDRl, Vl/CDR2, and Vl/CDR3, 
respectively, whereas the rest of the region is designated as framework, and wherein Xi is 
D,EorA;X2is I,orT;X3is V, E, K, R, Q, or T; X4 is M, or L; X5 is S, or T, Xe is S, 

15 or T; X7 is L, or V; Xg is K or V; X9 is S, or T; Xio is P, V, L, A, or I; Xi 1 is E, or D; X12 
is R, or T; X13 is A, or V I; X14 is T, or A; X15 is T, S, or A; X16 is S, R, N, K, H, or Q; 
Xi7 is A, or S; Xig is Q, or R; X19 is S, D, A, or P; X20 is S, G, R, T, or Y; X21 is T, N, S, 
D, or K; X22 is Y, or D; X23 is L, or I; X24 is A, N, or T; X25 is K, or I; X26 is Q, K, T, or 
I; X27 is R, K, Q, N, H, S, or E; X28 is V, or L; X29 is I, or V; X30 is F, A, G , D, or S; 

20 X31 is A , or T; X32 is S, or T; X33 is N, S, R, or T; X34 is A, H, or Q; X33 is S , or G; X36 
is P, T; X37 is S, N, D, G, or Y; X38 is S, or T; X39 is G, or R; X40 is T, or A; X41 is S, or 
R; X42 is S, or R; X43 is P, or A; X44 is E , or D; X45 is F, V, or S; X46 is V, T, I , A , or S; 
X47 is Y, or S; X48 is S, Y, orN; X49 is S , or T; XsoisT, V, A,P, K, G, S,or I; X51 is W , 
or Y; X52 is Q , or G; Xs3 is V, or L; and X54 is E, D , or A. 

25 

15. A monoclonal antibody that specifically binds to a human VEGF and has Vl 
comprising the amino acid sequence of 

XiX7X.LTOPPSXdSXsTPGOX/iVTISCSGX7X«SNXQGXmNX,iVX,?WYQ0XnPGXuA 
PKX15LX16YX17M18X19RPSGVPX20RX21SGSX22SX23TSASLAISGLX24SEDEADYY 
30 CX^< X?<iWDDSLX^ 7 GYVF GX7i>GTXMLTVL. wherein the underlined regions are 

designated as Vl/CDRI, Vl/CDR2. and Vi/CDR3, respectively, whereas the rest of the 
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region is designated as framework, and wherein Xi is Q L, or N; X2 is P A F, or S; Xj is 
V, or M; X4 is A, or T; Xj is G, or A; X<5 is R, or S; X7 is S, or T; Xg is S, T Y, or N; X9 is 
I , or V; Xio is S, or R; X| 1 is S, P, N, A, or T; X12 is N, T , or Y; Xu is L, or F; Xm is T, 
or A; Xi5 is V, L, or F; Xie is M, or I; Xn is G, T, or S; Xi8 is N, or D; X19 is Q, or E; X20 
5 is D, or E; X21 is F, or L; X22 is K, or R; X23 is G, or A; X24 is Q, L, or R; X25 is A, or G; 
X26 is A, S, or T; X27 is N, S, or T; X28 is T. or A; and X29 is K, or Q. 

16. A monoclonal antibody that specifically binds to a human VEGF and has Vl 
comprising the amino acid sequence of 

10 QSALTQPPSVSGAPGQRVTISCTGRSSNIGAGHDVHWYQQLPGTAPKLLIYANDQ 
RPSGVPDRFSDSKSGTSASLGISGLRSEDEADYFCATWDDSLHGYVFGTGTKVTV 
L(SEQn)No: 54). 

1 7. A monoclonal antibody is provided that specifically binds to a human VEGF and 
IS has Vh comprising the amino acid sequence of 

Xi X20LVX^SGGGX4VQPGGXsLRLXfiCAX7SGXsXQXinX, ,X, 7X1 ^GXuNWX. sRQAP 
GKGXi^WVGWXi7NTX.8X.oGX,nX,i TYX, 7X7.X.JX7sRRX9/;TX,7SX,«X,QX.nSKXi 
iX^7X:.iYLQX^NSLRAEDTAVYYCAX^sYPX^fi YYGX^ 7 SHWYFDV WX.«OGtLVTV 
SS, wherein the underlined regions are designated as CDRl, CDR2, and CDR3, 

20 respectively, whereas the rest of the region is designated as fi'amework according to 
Kabat nomenclature, and wherein Xi is E, or Q; X2 is V, or G; X3 is Q, or E; X4 is V, or 
L; Xj is S, or T; Xg is S T, or R; X7 is A, or V; Xg is Y, or F; X9 is T, D, N, S, or A; Xio is 
F, or L; Xn is T, D, Y, A, S, or N; X12 is N, H, or S; X13 is Y, or F; Xh is M, L, I, or V; 
Xi5 is I, V, or L; X16 is L, or P; X17 is I, or V; Xig is Y, or N; X19 is T, or N; X20 is E, or 

25 A; X21 is P, T, or S; X22 is A, or V; X23 is A, H, Q, P, D, or E; X24 is D, or E; X25 is K, or 
T; X26 is V, F, or L; X27 is F, or I; X28 is L, or R; X29 is D, or N; X30 is T, or N; X31 is S, 
or N; X32 is T, Q, P, or K; X33 is A, V, or P; X34 is L, or M; X35 is K, or R; X36 is H, or Y; 
X37 is S, R, or T; and X38 is G, or A. 

30 18. A monoclonal antibody is provided that specifically binds to a human VEGF and 
has Vl comprising the amino acid sequence selected fi-om the group consisting of SEQ ID 
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NOs:2-54, more preferably comprising the amino acid sequence selected from the group 
consisting of SEQ ID NO: 14, SEQ ID NO:26, SEQ ID NO:28, SEQ ID NO:36. SEQ ID 
NO:37, SEQ ID NO:44, SEQ ID NO:47, and SEQ ID NO:54. 



S 19. A monoclonal antibody that specifically binds to a human VEGF and has Vh 
comprising the amino acid sequence selected from the group consisting of SEQ ID 
NOs:57-l 10 and SEQ ED NOs:285-310, and preferably comprising the amino acid 
sequence selected from the group consisting of SEQ ID NOs:61-64, SEQ ID NO:67, 68, 
70, 75, 83, 88, 89, 90, 91, 92, 93, 94, and 96-1 10. 

10 

20. A monoclonal antibody is provided that specifically binds to a human VEGF and 
has CDR2 in the Vt region (Vl/CDR2) comprising the amino acid sequence selected 
from the group consisting of SEQ ID NOs: 195-209. 

15 2 1 : A monoclonal antibody that specifically binds to a human VEGF and has CDR3 
in the Vl region (Vl/CDR3) comprising the amino acid sequence selected from the group 
consisting of SEQ ID NOs:210-228. 



22. A monoclonal antibody that specifically binds to a human VEGF and has a 
20 framework region (FR) CDR3 in the Vl region (Vl/FR) comprising the amino acid 
sequence selected from the group consisting of: SEQ ID NO:229-269, and preferably 
comprising the amino acid sequence selected from the group consisting of SEQ ID 
NO:232, 235, 237, 251, 255, 263, and 265. 

25 23, A monoclonal antibody that specifically binds to a human VEGF and has CDRl 
in the Vh region (Vh/CDRI) comprising the amino acid sequence of 
GX1X2X3X4X5X6GX7N, wherein Xi is Y, or F; X2 is D, N, T, S, or A; X3 is F, or L; X4 
isT, D, S, Y, A,orN;X5isH, N, or S; X^ is Y, or F; X7 is M, L, I,orV. 

30 24. A monoclonal antibody that specifically binds to a human VEGF and has CDR2 
in the Vh region (Vh /CDR2) comprising the amino acid sequence of 
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WX1NTX2X3GEX4TYX5X6X7FX8R, wherein X| is I, or V; X2 is Y, or N; X3 is T, or N; 
X4 is P, T, or S; X5 is A, or V; X6 is A, Q, P, H, D, or E; X7 is D, or E; and Xg is K, or T. 

25. A monoclonal antibody that specifically binds to a human VEGF and has CDR2 
5 in the Vh region (V h /CDR2) comprising the amino acid sequence selected from the 

group consisting of: SEQ ID NOs: 1 36-156. 

26. A monoclonal antibody that specifically binds to a human VEGF and has CDR3 
in the Vh region (Vh /CDR3) comprising the amino acid sequence of 

10 KYPX, YYGX2SHWYFDV, wherein Xi is Y, or H, and X2 is R. 

27. A monoclonal antibody that specifically binds to a human VEGF and has CDR3 
in the Vh region (V h /CDR3) comprising the amino acid sequence selected from the 
group consisting of SEQ ID N0s:31 1-337. 

15 

28. A monoclonal antibody that specifically binds to a human VEGF and has FR in 
the Vh region (Vh /FR) comprising the amino acid sequence of 

X1VQLVX2SGGGX3VQPGGX4LRLX5CAX6S/CDRIAVX7RQAPGKGLEWVG/CDR2/ 
RX8TX9SX,oDXi,SKX,2X,3X,4YLQXi5NSLRAEDTAVYYCA/CDR3/WX,6QGTLVTV 
20 SS, wherein X, is E, or Q; X2 is Q, or E; X3 is V, or L; X4 is S, or T; X5 is S, T, or R; Xe 
is A, or V; X7 is I, or V; Xg is F, or V; X9 is F, or I; Xio is L, or R is X| 1 is T, or N; X12 is 
S, or N; X13 is T, Q, or K; Xu is A, or V; X15 is M, or L; and X16 is G, or A. 

29. A monoclonal antibody that specifically binds to a human VEGF and has a Vl 
25 and Vh pair selected from the group consisting of: SEQ ID NO: 1 and 70; SEQ ID NO: 1 

and 67; SEQ ID N0:1 and 75; SEQ ID N0:1 and 83; SEQ ID N0:14 and 55; SEQ ID 
N0:1 and 101; SEQ ID N0:1 and 100; SEQ ID N0:14 and 102; SEQ ID N0:1 and 103; 
SEQ ID NO:l and:104; SEQ ID N0:1 and 105; SEQ ID N0:36 and 100; SEQ ID NO:26 
and 100; SEQ ID NO:28 and 100; SEQ ID NO:37 and 100; SEQ ID NO:44 and 100; 
30 SEQ BD NO:54 and 100; and SEQ ID NO:47 and 100, preferably selected from the group 
consisting of SEQ ID NO:28 and 61 ; SEQ ID NO:28 and 62; SEQ ID NO:28 and 63; 
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SEQ ED NO:28 and 64; SEQ ID NO:28 and 68; SEQ ID NO:28 and 85; SEQ ID NO:28 
and 86; SEQ ID NO:28 and 87; SEQ ID NO:28 and 88; SEQ ID NO:28 and 89; SEQ ID 
NO:28 and 90; SEQ ID NO:28 and 91; SEQ ID NO:28 and 92; SEQ ID NO:28 and 93; 
SEQ ID NO:28 and 94; SEQ ID NO:28 and 95; SEQ ID NO:28 and 96; SEQ ID NO:28 
5 and 97; SEQ ID NO:28 and 98; SEQ ID NO:28 and 99; SEQ ID NO:28 and 1 06; SEQ ID 
NO:28 and 107; SEQ ID NO:28 and 108; SEQ ID NO:28 and 109; and SEQ ID NO:28 
and 110. 

30. The monoclonal antibody of any of claims 14-29, wherein the antibody has 
1 0 dissociation constant K<i equal to or lower than 1 0 nM. 

3 1 . The monoclonal antibody of any of claims 1 4-29, wherein the antibody has 
dissociation constant Kd equal to or lower than 1 nM. 

1 5 32. The monoclonal antibody of any of claims 14-29, wherein the antibody has 
dissociation constant K<| equal to or lower than 0.1 nM. 

33. The monoclonal antibody of any of claims 14-29, wherein the antibody has 
dissociation constant Kd equal to or lower than 0.01 nM. 

20 
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